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METRIC CONVERSIONS

The inch-pound units used in this report may be converted to SI (Internation 
al System) units by using the following conversion factors:

Multiply inch-pound units

acre-foot (acre-ft)
cubic foot per second
square mi1e
ton (short)
ton (short) per acre-foot

(ton/acre-ft) 
ton (short) per day (ton/d)

By

0.001233
0.02832
2.590

907.2
1.119

907.2

To obtain metric units

cubic hectometer
cubic meter per second
square kilometer
kilogram
kilogram per cubic hectometer

kilogram per day

ABBREVIATIONS

SEQ N0=sequence number 
SQ Ml=square mile

N=number of water-quality samples 
MG/L=mi11igram per liter > 
UMHO=micromho per centimeter at 25° Celsius
CFS=cubic foot per second 

DEG C=degree Celsius 
TON PER AC-FT=ton per acre-foot

PCI/L=one trilMonth (Ix10~ 12 ) of the amount of radioactivity represented by 
a curie (Cl) per liter. A curie is the amount of radioactivity that yields
3.7x10 10 radioactive disintegrations per second, 
grations per minute (dpm).

A picocurie yields 2.22 disinte-

IV



WATER-QUALITY DATA FOR STREAMS IN THE SOUTHERN YAMPA 
RIVER BASIN, NORTHWESTERN COLORADO

By Wendy S. Maura

ABSTRACT

Increases in coal mining in Colorado have raised questions regarding the 
impact of mining on the quality of surface water. An area where increases have 
caused particular concern is in northwestern Colorado, in the southern part of the 
Yampa River basin. In order to identify the changes produced by mining in the 
area it is necessary first to identify the water chemistry resulting from the ge 
ology, climate, and land use. To answer the above questions, a program for the 
synoptic collection of water-quality data was developed in which a network of sam 
pling sites was established to determine the surface-water chemistry.

This study was begun in April 19&1  Water-quality samples were collected 
from sites on all continuously flowing streams in the southern part of the Yampa 
River basin from the Oak Creek drainage near Steamboat Springs on the east to the 
surface-water gaging station on the Yampa River near Maybel1 on the west. Each 
water-quality site was sampled repetitively as changes occurred in discharge and 
specific conductance. Water-quality data from surface-water gaging stations in the 
area for water years 1976 to 1981 are included in the report.

INTRODUCTION

Coal mining in Colorado has increased in the past few years, particularly in
the Yampa River basin of northwestern Colorado. In this basin, the area of most
active mining is south of the main stem of the Yampa River.

This increase in mining has raised many questions regarding the impacts of 
mining on the quality of surface water. In order to identify the changes produced 
by mining, it is first necessary to describe the natural or background water qual 
ity. The study area is in the semiarid West, and the surface-water chemistry is a 
product of geology, climate, and land use. To determine the effect of these fac 
tors on the water chemistry a synoptic program for the collection of water-quality 
data was developed, and a network of sampling sites was established with regard to 
the difference in geology, climate, and land use of the region.



This study was begun in April 1981 in cooperation with the U.S. Bureau of 
Land Management. Water-quality samples were collected to provide data on the ex 
isting surface-water chemistry of the area. The objective of this report is to 
make available that water-chemistry data.

DESCRIPTION OF DATA

The area of data collection was the southern part of the Yampa River basin 
from the Oak Creek drainage near Steamboat Sprincis on the east to the surface- 
water gaging station 09251000 on the Yampa River near Maybell on the west. The

limit of the study because it isdownstream station was chosen to mark the westerr
included in the National Stream Quality Accounting Network (NASQAN) and is a sta 
tion for which a large number of water-quality analyses are available.

The water-quality sites in the area were established on streams flowing in 
April 1981. If substantial changes were noted irj geology, climate (primarily the 
potential for increased evapotranspiration), 6r land use, additional sites were 
established on the stream. Only the streams that were sampled, the sites in this 
study, and the established gaging stations at whi|ch water-quality data were avail 
able are shown on plate 1. '

At each site several samples were taken tq represent various values of dis 
charge and specific conductance. As the summer oit 1981 progressed, several streams 
ceased to flow. Therefore fewer samples were obtained from sites on these streams.

i
For each sample, the instantaneous discharge! of the stream was measured, and 

the field measurements of water temperature, pH, and specific conductance were re 
corded. Analyses of the water samples were performed at the Denver Central Labo 
ratory of the U.S. Geological Survey, Arvada, Colo.

Analyses and calculations were performed to determine the amounts of the ma 
jor dissolved constituents. The individual constituents and properties analyzed, 
together with the units of measurement, are listed below:

NITROGEN, N02+N03 DISSOLVED (MG/L AS N)
HARDNESS (MG/L AS CAC03)
CALCIUM, DISSOLVED (MG/L AS CA)
MAGNESIUM, DISSOLVED (MG/L AS MG) j
SODIUM, DISSOLVED (MG/L AS NA) [
SODIUM ADSORPTION RATIO
PERCENT SODIUM
POTASSIUM, DISSOLVED (MG/L AS K)
CHLORIDE, DISSOLVED (MG/L AS CL)
SULFATE, DISSOLVED (MG/L AS S04)
FLUORIDE, DISSOLVED (MG/L AS F)
SILICA, DISSOLVED (MG/L AS SI02)
SOLIDS, SUM OF CONSTITUENTS, DISSOLVED (MG/L)
SOLIDS, DISSOLVED (TONS PER DAY)
SOLIDS, DISSOLVED (TONS PER ACRE-FOOT)
POTASSIUM-40, DISSOLVED (PICOCURIES PER LITER AS
ALKALINITY, LABORATORY (MG/L AS CAC03)
HARDNESS, NONCARBONATE (MG/L AS CAC03)



The location of each water-quality site is shown on plate 1, and a descrip 
tion of each site is given in table 1. Those stations in the area where at least 
seven samples of water were collected for chemical analysis are listed in table 2. 
There are additional surface-water gaging stations in the area that are not listed 
in table 2 or shown on plate 1 because they record only discharge data. Many of 
the stations listed in table 2 are on the main stem of the Yampa River or its 
principal tributary, the Williams Fork. These stations are part of the long-term 
gaging network of the U.S. Geological Survey. Many of the surface-water gaging 
stations on the smaller tributaries in the study area are operated cooperatively 
with the U.S. Bureau of Land Management as part of the Coal Hydrology Program.

The data collected at the sites during this study are listed in the section, 
"Water-quality data collected at sites in the'southern Yampa River basin." These 
data are stored in the U.S. Geological Survey's National water storage and re 
trieval data system, WATSTORE.

Water-quality constituents and properties determined from samples collected 
at the gaging stations are listed in the section, "Selected water-quality data 
collected at surface-water gaging stations in the southern Yampa River basin, wa 
ter years 1976-81." Data are listed only for the water years 1976 through 1981 
and only for the same constituents reported in analyses of samples collected at 
the study sites. Water-quality data prior to water year 1976 and on additional 
constituents are available for some of these stations and are published annually 
in a series of U.S. Geological Survey Water-Data Reports entitled, "Water Resour 
ces Data for Colorado."

The section, "Statistical summary of selected water-quality data collected at 
surface-water gaging stations on the Yampa River and the Williams Fork," is a sta 
tistical summary of the same constituents reported in analyses of samples collect 
ed at the study sites for stations on the Yampa River main stem and its tributary, 
the Williams Fork. Many samples were collected at several of these stations; 
therefore, only a summary of the data is given, which includes the number of sam 
ples, the mean, the standard deviation, and the range of each constituent for the 
period of record. The actual data are available from the U.S. Geological Survey's 
WATSTORE system.

REFERENCES

U.S. Geological Survey, 1976, Water resources data for Colorado (for water year 
1976), Volume 2. Colorado River basin: U.S. Geological Survey Water-Data Re 
port CO-J6-2.

U.S. Geological Survey, issued annually, Water resources data for Colorado (for 
water years 1977-1981), Volume 3« Dolores River basin, Green River basin, and 
San Juan River basin: U.S. Geological Survey Water-Data Reports CO-77-3, 
CO-78-3, CO-79-3, CO-80-3, and CO-81-3-
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STATISTICAL SUMMARY OF SELECTED WATER-QUALITY DATA COLLECTED AT 

SURFACE-WATER GAGING STATIONS ON THE YAMPA RIVER AND THE WILLIAMS FORK RIVER
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